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SEQUENCE LISTING 

<110> Keler, Tibor 
Deo, Yashwant 

<120> HUMAN MONOCLONAL ANTIBODIES TO HER2/NEU 

<130> MXI-160US 

<140> US 10/031,722 
<141> 2002-01-18 

<150> PCT/US00/20272 
<151> 2000-07-25 

<150> US 60/146,313 
<151> 1999-07-29 

<150> US 60/188,539 
<151> 2000-03-10 

<160> 13 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 372 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (372) 

<400> 1 

gag gtg cag ctg ttg gag tct ggg gga ggc ttg gta cag cct ggg ggg 4 8 
Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

tec ctg aga etc tec tgt gca gec tct gga ttc acc ttt age age tat 96 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 

gee atg acc tgg gtc cgc cag get cca ggg aag ggg ctg gag tgg gtc 144 
Ala Met Thr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

tea get ate agt ggt agt ggt tat age aca tac tac gca gac tec gag 192 
Ser Ala lie Ser Gly Ser Gly Tyr Ser Thr Tyr Tyr Ala Asp Ser Glu 
50 55 60 

aa 9 ggc egg ttc acc ate tec aga gac aat tec aag aac acg ctg tat 240 
Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

ctg caa atg aac age ctg aga gee gag gac acg gee gta tat tac tgt 2 88 
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 " 95 



gcg aaa ggg ttt cag tat ggt teg ggg agt tat tat acc cac ttt gac 
Ala Lys Gly Phe Gin Tyr Gly Ser Gly Ser Tyr Tyr Thr His Phe Asp 



336 
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100 105 110 

tac tgg ggc cag gga acc ctg gtc acc gtc tec tea 372 

Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 



<210> 2 
<211> 124 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 .25 30 

Ala Met Thr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ser Ala lie Ser Gly Ser Gly Tyr Ser Thr Tyr Tyr Ala Asp Ser Glu 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Lys Gly Phe Gin Tyr Gly Ser Gly Ser Tyr Tyr Thr His Phe Asp 
100 105 110 

Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 



<210> 3 
<211> 321 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (321) 

<400> 3 

gac ate cag atg acc cag tct cca 
Asp lie Gin Met Thr Gin Ser Pro 
1 5 

gac aga gtc acc ate act tgt egg 
Asp Arg Val Thr lie Thr Cys Arg 
20 



tec tea ctg tct gca tct gta gga 48 
Ser Ser Leu Ser Ala Ser Val Gly 
10 15 

gcg agt cag ggt att age age tgg 96 
Ala Ser Gin Gly lie Ser Ser Trp 
25 30 



tta gee tgg tat cag cag aaa cca gag 
Leu Ala Trp Tyr Gin Gin Lys Pro Glu 
35 40 



aaa gee cct aag tec ctg ate 
Lys Ala Pro Lys Ser Leu lie 
45 
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tat get gca tec agt ttg caa agt ggg gtc cca tea agg ttc age ggc 192 
Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

agt 99 a tct ggg aca gat ttc act etc ace ate age age ctg cag cct 240 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

gaa gat ttt gca act tat tac tgc caa cag tat aat agt tac ccg tac 288 
Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Pro Tyr 
85 90 95 

act ttt ggc cag ggg ace aag ctg gag ate aaa 321 
Thr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys 
100 105 



<210> 4 
<211> 107 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
15 10 15 

Asp Arg Val Thr lie Thr Cys Arg Ala Ser Gin Gly lie Ser Ser Trp 
20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu lie 
35 40 45 

Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Pro Tyr 
85 90 95 

Thr Phe Gly Gin Gly Thr Lys Leu Glu He Lys 
100 105 



<210> 5 

<211> 366 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (366) 

<400> 5 

cag gtg cag ctg gtg gag tct ggg gga ggc gtg gtc cag cct ggg agg 4 8 
Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 15 



tec ctg aga etc tec tgt gca gcg tct gga ttc acc ttc agt age tat 
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 

gac ata cac tgg gtc cgc cag get cca ggc aag ggg ctg gag tgg gtg 144 
Asp lie His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

gca gta ata tgg tat gat ggc agt aat aaa tac cat gca gac tec gtg 192 
Ala Val lie Trp Tyr Asp Gly Ser Asn Lys Tyr His Ala Asp Ser Val 
50 55 60 

aag ggc cga ttc acc ate tec aga gac aat tec aag aac acg ctg tat 240 
Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

ctg caa atg aac agt ctg aga gee gag gac acg get gtg tat tac tgt 288 
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

gcg aga aac tat ggt ttg ggg agt tat tat aac tac ttt gac ttc tgg 336 
Ala Arg Asn Tyr Gly Leu Gly Ser Tyr Tyr Asn Tyr Phe Asp Phe Trp 
100 105 110 

ggc cag gga acc ctg gtc acc gtc tec tea 366 
Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 



<210> 6 
<211> 122 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 

Asp lie His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Val lie Trp Tyr Asp Gly Ser Asn Lys Tyr His Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Asn Tyr Gly Leu Gly Ser Tyr Tyr Asn Tyr Phe Asp Phe Trp 
100 105 110 

Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 



<210> 7 
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<211> 321 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (321) 

<400> 7 

gac ate cag atg acc cag tct cca tec tea ctg tct gca tct gta gga 48 
Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
15 10 15 

gac aga gtc acc ate act tgt egg gcg agt cat ggt att age age tgg 96 
Asp Arg Val Thr lie Thr Cys Arg Ala Ser His Gly lie Ser Ser Trp 
20 25 30 

tta gee tgg tat cag cag aaa cca gag aaa gee cct aag tec ctg ate 144 
Leu Ala Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 
35 40 45 

tat get gca tec agt ttg caa agt ggg gtc cca tea agg ttc age ggc 192 
Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

a 9t gga tct ggg aca gat ttc act etc acc ate age age ctg cag cct 240 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

gaa gat ttt gca act tat tac tgc caa cag tat aat agt tac ccg tac 288 
Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Pro Tyr 
85 90 95 

act ttt ggc cag ggg acc aag ctg gag ate aaa 321 
Thr Phe Gly Gin Gly Thr Lys Leu Glu He Lys 
100 105 



<210> 8 

<211> 107 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
15 10 15 

Asp Arg Val Thr He Thr Cys Arg Ala Ser His Gly He Ser Ser Trp 
20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 
35 40 45 

Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 



Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Pro Tyr 
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85 90 95 



Thr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys 
100 105 



<210> 9 
<211> 366 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (366) 

<400> 9 

cag gtg cag ctg gtg gag tct ggg gga ggc gtg gtc cag cct ggg agg 4 8 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

tec ctg aga etc tec tgt gca gcg tct gga ttc acc ttc agt age tat 96 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 

gtc atg cac tgg gtc cgc cag get cca ggc aag ggg ctg gag tgg gtg 144 
Val Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

gca gtt ata tgg tat gat gga agt aat aaa tac tat gca gac tec gtg 192 
Ala Val lie Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
50 55 60 

aag ggc cga ttc acc ate tec aga gac aat tec aag aac acg ctg tat 240 
Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

ctg caa atg aac age ctg aga gee gag gac acg get gtg tat tac tgt 288 
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

gcg ctt atg gtt egg gga ctt att ata acg ggg tac ttt gac tac tgg 336 
Ala Leu Met Val Arg Gly Leu He He Thr Gly Tyr Phe Asp Tyr Trp 
100 105 110 

ggc cag gga acc ctg gtc acc gtc tec tea 366 
Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 



<210> 10 
<211> 122 
<212> PRT 

<213> Homo sapiens 
<400> 10 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 
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Val Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Val lie Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Leu Met Val Arg Gly Leu lie lie Thr Gly Tyr Phe Asp Tyr Trp 
100 105 110 

Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> 11 
<211> 324 ^ 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (324) 

<400> 11 

gaa att gtg ttg aca cag tct cca gcc acc ctg tct ttg tct cca ggg 48 
Glu lie Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 
15 10 15 

gaa aga gcc acc etc tec tgc agg gcc agt cag agt gtt age age tac 96 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 
20 25 30 

tta gcc tgg tac caa cag aaa cct ggc cag get ccc agg etc etc ate 144 
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lie 
35 40 45 

tat gat gca tec aac agg gcc act ggc ate cca gcc agg ttc agt ggc 192 
Tyr Asp Ala Ser Asn Arg Ala Thr Gly lie Pro Ala Arg Phe Ser Gly 
50 55 60 

agt ggg tct ggg aca gac ttc act etc acc ate age age eta gag cct 240 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Glu Pro 
65 70 75 80 

gaa gat ttt gca gtt tat tac tgt cag cag cgt age aac tgg cct ccg 2 88 
Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Ser Asn Trp Pro Pro 
85 90 95 

tac act ttt ggc cag ggg acc aag ctg gag ate aaa 324 
Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys 
100 105 



<210> 12 
<211> 108 
<212> PRT 

<213> Homo sapiens 
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<400> 12 

Glu lie Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 
1 5 10 15 

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 
20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lie 
35 40 45 

Tyr Asp Ala Ser Asn Arg Ala Thr Gly lie Pro Ala Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Glu Pro 
65 70 75 80 

Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Ser Asn Trp Pro Pro 
85 90 95 

Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu He Lys 
100 105 



<210> 13 
<211> 3159 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: cloning vector 
<400> 13 

aattagcggc cgctgtcgac aagcttcgaa ttcagtatcg atgtggggta cctactgtcc 60 
cgggattgcg gatccgcgat gatatcgttg atcctcgagt gcggccgcag tatgcaaaaa 12 0 
aaagcccgct cattaggcgg gctcttggca gaacatatcc atcgcgtccg ccatctccag 180 
cagccgcacg cggcgcatct cgggcagcgt tgggtcctgg ccacgggtgc gcatgatcgt 24 0 
gctcctgtcg ttgaggaccc ggctaggctg gcggggttgc cttactggtt agcagaatga 300 
atcaccgata cgcgagcgaa cgtgaagcga ctgctgctgc aaaacgtctg cgacctgagc 360 
aacaacatga atggtcttcg gtttccgtgt ttcgtaaagt ctggaaacgc ggaagtcagc 42 0 
gccctgcacc attatgttcc ggatctgcat cgcaggatgc tgctggctac cctgtggaac 480 
acctacatct gtattaacga agcgctggca ttgaccctga gtgatttttc tctggtcccg 540 
ccgcatccat accgccagtt gtttaccctc acaacgttcc agtaaccggg catgttcatc 600 
atcagtaacc cgtatcgtga gcatcctctc tcgtttcatc ggtatcatta cccccatgaa 660 
cagaaattcc cccttacacg gaggcatcaa gtgaccaaac aggaaaaaac cgcccttaac 720 
atggcccgct ttatcagaag ccagacatta acgcttctgg agaaactcaa cgagctggac 780 
gcggatgaac aggcagacat ctgtgaatcg cttcacgacc acgctgatga gctttaccgc 840 
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agctgcctcg 


cgcgtttcgg 


tqatqacqqt 


gaaaacctct 


gaeacatgea 


gctcccqgaq 

~J ZJ ZJ Z3 


900 


acggtcacag 


cttgtctgta 


aqcqqatqcc 


qqqaqcaqac 

ZJZJZj Zj^^ZJ 


aagcccgtca 


gqqegegtea 

— ' — * — ' ZJ zj 


960 


qcqqqtqttq 

,3 w -3 -3 -3 w -3 -3 


qcqqqtgtcq 

,3 -3 Z3 .3 — — j Z3 


qqqcqcaqcc 

ZJZJZJ^ZJ ZJ 


atgacccagt 


caegtagega 


taqcqqaqtq 

-3 Z3_3^Z3 w _3 


1020 


tatactggct 


taactatgcg 


gcatcagagc 


agattgtact 


gagagtgeae 


catatgeggt 


1080 


gtgaaatacc 


gcacagatgc 


gtaaggagaa 


aatacegcat 


caggcgctct 


tccgcttcct 


1140 


cgctcactga 


ctcgctgcgc 


teggtegtte 


qqctqcqqcq 

_3 -3 ^ *-Z3^'Z3t3 v 'Z3 


ageggtatea 


gctcactcaa 


1200 


aggcggtaat 


acggttatcc 


acagaatcag 


gggataaege 


aggaaagaac 


atgtgagcaa 


1260 


aaggccagca 


aaaggccagg 


aacegtaaaa 


aggecgegtt 


qctqqcqttt 

ZJ ^ ZJ ZJ -J w w w 


ttccataggc 


1320 


tccgcccccc 


tgacgagcat 


cacaaaaatc 


gaege tcaag 


t caoaQQtqq 


cgaaacccga 


1380 


caggactata 


aagataccag 


gcgtttcccc 


ctggaagctc 


CCtCQtqcqc 

w w w w- ^ Z3 — ZJ 


tctcctgttc 


144 0 


cgaccctgcc 


gcttaccgga 


tacctgtccg 


cctttctccc 


ttcqqqaaqc 

, " v '333 w *' , *3 ^ 


qtqqcqctt t 

Z3 '-'ZS Z3 w Z3 w www 


1500 


ctcatagctc 


acgctgtagg 


tatctcagtt 


CQqtqtaqqt 

Z3 Z3 w ZJ w ^ -3 -3 


cgttcgctcc 


aaqctqqqct 

Z3 w -3 -3 -3 w *-* 


1560 


qtqtqcacqa 


accccccgtt 


cagcccgacc 


gctgcgcctt 


ateeggtaac 


tategtcttg 


1620 


agtccaaccc 


ggtaagacac 


gaettatege 


cactggcagc 


aqccaqqcqc 

*-*-3^ x ' , ^'Z3Z3^'Z3^' 


gccttggcct 


1680 


aagaggccac 


tqqtaacaqq 


attagcagag 


cgaggtatgt 


aggeggtget 


acagagttct 


1740 


tqaaqtqqtq 


gcctaactac 


ggctacacta 


gaaggacagt 


atttggtatc 


tgcgctctgc 


1800 


tgaagccagt 


taccttcgga 


aaaagagt tg 


gtagc tc ttg 


at ccggcaaa 


caaaccaccg 


1860 


ctqqtaqcqq 

-3-3 -3 _3 _3 


tggttttttt 


gtttgeaage 


agcagat tac 


gcgcagaaaa 


aaaggatctc 


1920 


aagaagatcc 


tttgatcttt 


tetaeggggt 


ctgaege tea 


gtggaacgaa 


aac teaegt t 


1980 


aagggatttt 


gg teat gaga 


ttatcaaaaa 


ggatcttcac 


ctagatcctt 


ttaaattaaa 


2040 


aatgaagttt 


taaatcaatc 


taaagtatat 


atgagtaaac 


ttggtctgac 


agttaccaat 


2100 


gcttaatcag 


tgaggcacct 


atetcagega 


t ctgtctatt 


tegt tcatcc 


atagt tgect 


2160 


gactccccgt 


cgtgtagata 


actacgatac 


qqqaqqqc 1 1 

ZjZjZj^ZJZjZJ^ 


accatctggc 


cccaqtqctq 


2220 


caatgatacc 


gcgagaccca 


cgctcaccgg 


ctccagattt 


atcagcaata 


aac cage cag 


2280 


ccqqaaqqqc 


egagegcaga 


aqtqqtCCtq 

-3 *~ ZJZJ -3 


caactttatc 


cgcctccatc 


cagtctatta 


2340 


attgttgccg 


ggaagctaga 


gtaagtagtt 


cgccagt taa 


t agt t tgege 


aacgt tgt tg 


2400 


ccattgctgc 


aggcategtg 


gtgtcacgct 


cgt cgtttgg 


tatggct tea 


ttcaactcca 


2460 


gttcccaacg 


ateaaggega 


gttacatgat 


cccccatgtt 


gtgcaaaaaa 


gcggttagct 


2520 


ccttcggtcc 


tecgategtt 


gtcagaagta 


agttggccgc 


agtgttatca 


ctcatggtta 


2580 


tggcagcact 


gcataattct 


cttactgtca 


tgccatccgt 


aagatgcttt 


tctgtgactg 


2640 


gtgagtactc 


aaccaagtca 


ttctgagaat 


agtgtatgcg 


gcgaccgagt 


tgctcttgcc 


2700 
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cggcgtcaac acgggataat accgcgccac 
gaaaacgttc ttcggggcga aaactctcaa 
tgtaacccac tcgtgcaccc aactgatctt 
ggtgagcaaa aacaggaagg caaaatgccg 
gttgaatact catactcttc ctttttcaat 
tcatgagcgg atacatattt gaatgtattt 
catttccccg aaaagtgcca cctgacgtct 
ataaaaatag gcgtatcacg aggccctttc 



atagcagaac tttaaaagtg ctcatcattg 2760 
ggatcttacc gctgttgaga tccagttcga 2820 
cagcatcttt tactttcacc agcgtttctg 2880 
caaaaaaggg aataagggcg acacggaaat 2 94 0 
attattgaag catttatcag ggttattgtc 3000 
agaaaaataa acaaataggg gttccgcgca 3060 
aagaaaccat tattatcatg acattaacct 3120 
gtcttcaag 3159 



